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(57) Abstract 

Fluorine-containing amino acid derivatives represented general formula (I), pharmaceutical^ acceptable salts thereof or hydrates of 
the same, wherein X 1 represents hydrogen or fluorine; and R 1 and R 2 are the same or different and each represents hydrogen or lower Cj.io 
alkyl. These compounds are useful as drugs, in particular, group 2 metabotropic glutamate receptor agonists for treating and preventing 
psychiatric disorders such as schizophrenia, anxiety and associated diseases, depression, dipolar disturbance and epilepsy, and neurological 
diseases such as drug addiction, cognition disorder, Alzheimer's disease, Huntington's chorea, Parkinson's disease, motility disturbance 
associating muscular stiffness, cerebral ischemia, cerebral insufficiency, spinal cord lesion and head disturbance. 
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*mm, %mtbzGfQte$7 vmr^ jmmmmzmi, mix. mm 

*BJll[||#fcJu B#BK^M)$Lk£fl$¥ 1 0- 1 5 4 4 4-f < %©T* 

*.%<ftm$tiT^Z (Science, 258, 597-603, 1992) „ JU3> hDtTy 
9&&fc&mm¥$}£N-**))/-T)-T7./i : 7¥>m (NMDA) „ a-TS. 
;-3-K Yu*i/-5-*?)ls(v*^J-)i-4-zruV**- h (AMP 
A) RVim- hfDZUmtftmZtl (Science, 258, 597-603, 1992) , 
X h P y ?%®m±*J 7 l~^^78CD8IWg$n5 (J.Neurosci. , 
13, 1372-1378, 1993; Neurophannacol. , 34, 1-26, 1995) 0 

* * * h n m v z yjit * >m%®mmm¥mz& 3 t««$ 

tlSo d©*T% 9)^-72 (mGluR2/mGluR3) tt % 

2 ?— Vt1fe&L, ^i"J^7r;i/>l U>» (cAMP) 0*M3U 



WO 99/38839 PCT/JP99/00324 

2 

>#M£©»*»ftiJ-r* (Trends Pharmacol. Sci., 14, 13(1993)) Ztfrb. 
7)1-7 2^^5)fhnt^ 7)),*? * >&%gfcizftmt &{t^**!&&xm 

#H¥8- 1 8 8 5 6 l^«{3(+)-(lS,2S,5R,6S)-2-T^y K**D[3.1. 

Rllltt^S^c 7y|jtJI^©#Att&LTg^&££TSi&^o HBRfc, 

1 8 8 5 6 l-9fi*fc*V>T N (+)-(lS,2S,5R,6S)- 2 -7^ 7 
D[3.1.0]^*tf>-2, 6-5?*;^>»^©7y*JR ; ?©#Att±<<ftir$n 

M©^ 

&m c fem»&&v ^mmm want sot, mzmn&^-c 401/- 7- 2 

*fBW#6tts (+)-(lS,2S,5R,6S)- 2 -7S 7 t^>7 D[3.1.0]^*tr7- 2 , 
tftfl*Ufc|gJR. 7*;i/-72^^^hOl^y7 7*;i/^^>iJS^tJgPS;4t?^ 

ffcto*^ *f5H8tt, ^ [I] 
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CO z R 2 



NH 2 
F C0 2 R 1 



[I] 



7;M-Dt:$/*n[3.l.0H*tf>-2 > 6 -^*;i/^>KSl#f*^ *©E«±n : 

^7"^;i/» x -fv^rfji/S, ^-^f-;^ 7^>;i/g 
£^ 9tt©7;b^;i/*i:LT(ix ^fH2&3-lO© 

*&W£%ttzmm±m%2tizt&£Lz\±. mm. mm. mm, m 
mtaznm&tom. mm. %m. mzm. y^-)im, 

5£ [I] T/fN^ns^b^CEp^X'^zK^M^O^i, K 2, 3. 5RV 
6tt(;5ocD^j^^^*5#S1-^o lot, X'^msi^-cfts*^^ 
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*U^¥«tt<miE©fll^fc*rLT£»K d©*£tt£#ft^&a&> #<fb£ 
tl©MliWfe5 2-XtD-5 ' -fc^i/ W>-3-7;i/*Dt:S/*D 
[3.1.0]^*tf>- 6 -#;b*>® (R)-( + )-l-7i^x^7^>l©X 
lS#^«IM»«ft:«tt3, IS, 2S, 3S, 5R, 6Si:^$tLfco 

Lfru ^©x7x^;i/Wi^WT"*;i/^>^tJP7j<^^nx 

a Ci] ©*b£«jwu ttTt3w-r#fi*atfi£oT»Js-raci:*«-?s*o t 

ia©S*SS*x R\ R\ X^firiBfcPtt-Cifeb. R 3 £R 4 fci:|Bl-X&fl&t>T 
JKlKftl - 1 0©jS«7;i/*ji/S**L, Y(i-M^T^7S©«MS (PEOT 
ECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORA W. GREENE and PETER G. H. WU 
TSg &m) Zvto 



H H 




F C0 2 R 1 



WO 99/38839 PCT7JP99/00324 

5 

rr; TfaH/fo^fc^naj;?^ (i) ©p^© 



_S C °2& / C ° 2 R 3 ^C0 2 R3 

O p 0 F O 

(1) (2) ^ (3) 

\ / 

S©x^>^^-x'-^tJX(±^T^7 1 l/^-T-©^tl-efe-5^ h >#( 1 )£ 
- S x y -;i/>> i; ;ux-^;i/frx&x y -jl/x7r;i/^ £ t fc&> 7 y ^{bl£!£ 

HI£tt3U±$?:p;*y u#v-©$i£#n?fc*y7 vibfctrM 3 )tt % ^ y 7 y 
flsfli^»( 2 )^-ixy-;i/i/ ijji/x— r;u#i: Lfc&7 vfoUMtRm*** 
*\ I E^7y{b'fb-^ti(2)t:ii^7y-fbgj:^tSii£i^-a-5^ dJ^tt>rh># 

tKD75>, yxffl/x-: r;w&£©x— h;i/x>, ^>-t?>&£© 
*«**<b±h»J«>Aft^©7k*ft^JR«x XBU h'Jx^;u^^>^© 
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©ft^v^tx h^ri/*;i/^-;i/^D7-r K$©7;U3*^*;i/#-;i/7\7>f 

;ui/*A, N-7;vtna (^>-fe*>7;i/*>) ^ h\ N-7;i/*o-o- 
^>-fc?>x>M^w h*fc£©N-7;b#ngy7>yfji>fb#J> 7y* % 7yft*«, 

Btt7^*»J>7A (HKFz) ^Oii7WbM, ClOaF, XttCF 3 C 
OOF$£fcfflTS£i:#T-t*c 

>ftfcr©EMb*3!H& **7-;k t-7*7-;n&£©7;ni-;i,g, n,n- 

SM*»*;W»T3 h*H©TOttM4\ 09x.«n-^;UU^-7A, s-^f- 
7WJ^A&2f©:P;i/*;i/iJ^A^ 0yx.l£ Df-^AtfX b LMtSH/S/ y^T 
S h\ ± h 'J ->A7; YkZQ&M'ri YMs W*«**-lb^ h U -7 Aft if (0* 

tfect7^7^^b^*Sii&^^^M* s Jf^bV>o 

H©J:5fc:LTl#&ftfc, Jfe^iStttfU 7-fe$«:«©2tt©x±>^T-S 
imXtt^T^Utfv-o^rc&S^ 7X^7 v*flsfc#fc(4 )fct T 
aaSiSSClc^-rJ;^ t> ZhUyjj-TKSWl&m (Strecker Amino A 

cid Synthesis) (Ann. , 75, 27( 1850 ) ; 91 , 349( 1850 ) ) x fy^? — ^fXR 
1& (Bucherer-Bergs Reaction) (J.Prakt.Chem., 140, 69(1934)) 5U±Ztit><D%. 
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mx&7)i>3-)\,m t^om^mm^. t < & 3 0 °c~ 5 0 °c-e 1 b~ 2 b 

TiSsUc^T £-5f:\ (1 SR,5RS,6SRMl)T-*£*i£>!rh>fti3l 
~2<Dyvmm?-&m\i!h.tz^; 7*>tt>fc&® (iftti© (2) (D7v^y 
s<)iyzfc}folz&?xmt>nz>, (1SR,5RS,6 SR)-(6)T^£ft$ 

^^^^©-^^^(CctoT, (1SR, 2SR, 3SR, 5RS, 6 
SR) , (1SR, 2 S R, 3RS, 5RS, 6SR)> (1SR, 2RS, 3 
SR, 5RS, 6SRK (1SR, 2 R S , 3RS, 5 R S, 6 SR) ®4o 

zm^tzfrmmcD~mm£ftm*'fT5z£££-2T, (is, 2s, 3 s, sr, 

6S), (1R, 2R, 3R, 5S, 6 R) , (IS, 2S, 3R, 5R, 6 




(4) 



(5) 
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SK (1R, 2R, 3S, 5S, 6R), (IS, 2 R, 3S, 5R, 6 SK 
(1R, 2S, 3R, 5S, 6R), (IS, 2R, 3 R, 5R, 6S) N (1 
R, 2S, 3S, 5S, 6R) C8o©it>Wv- (8) K#i!]T-£3 0 ^ 
LX. a?.©it>^v- (8) its *<D\i?> Y J y®&1tKtomffi\Z& 

H H H H 

Li-»C0 2 R3 jjL,C0 2 R 3 
/XL* H H 



(1SR,5RS,6SR)-(1) CT fj 



(1SR,5RS,6SR)-(6) 



H H 



H H 



(1 SR,2SR,3SR,5RS,6SR)-(6) 
(1SR,2SR,3RS,5RS,6SR)-(6) 
(1 SR,2RS,3SR,5RS,6SR)-(6) 
(1 SR,2RS,3RS,5RS,6SR)-(6) 




(1 SR,2SR,3SR,5RS.6SR)-(7) 
(1 SR,2SR,3RS,5RS,6SR}-(7) 
(1SR I 2RS,3SR,5RS,6SR)-(7) 
(1 SR,2RS,3RS,5RS,6SR)-(7) 




(1R,2R,3R,5S,6R)-(8) 
(1S,2S,3R,5R,6S)-(8) 
(1R,2R,3S,5S,6R)-(8) 
(1S,2R,3S,5R,6S)-(8) 
(1R,2S ( 3R,5S,6R)-(8) 
(1S,2R,3R ( 5R l 6S)-(8) 
(1R,2S,3S,5S,6R)-(8) 



(1S,2S,3S,5R I 6S)-(8) 



(1S,2S,3S I 5R,6S)-(9) 
(1R,2R,3R,5S,6R)-(9) 
(1S,2S,3R,5R f 6S)-(9) 
(1R,2R,3S,5S f 6R)-(9) 
(1S,2R,3S,5R,6S)-(9) 
(1R,2S,3R,5S,6R)-(9) 
(lS,2R,3R,5R,6S)-(9) 
(1R,2S,3S,5S,6R)-(9) 
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(+)xi±(-)-2-T^-i-7*y-;K (+)xtt(-)-77 

ttfc ( 1 S, 2S, 5R, 6 SK (1R, 2R, 5 S, 6R) s (IS, 2R, 
5R, 6S), (1R, 2S, 5S, 6R) -^7^|7 5;il5l# (12) 
li> Tfiac^fJ:5C* ( 1 SR,5RS, 6 SR)-( 1 )Sm^*4ttT±I3 
©ii^i:|p]^(C7 7M> ty>h^>jb, ^7^x1/^- (10) 
x^y^tfiftOUaTlc^lPCJ:*!!** (ID flMtfty>^>g& 
ttoSDTk^P^ ff 5 £ 1 £ ct ^ T £j*f 5 c i: tf-c # 5 o 




(1SR,5RS,6SR)-(10) 
H H _ 




(1SR.2SR,5RS,6SR)-(11) 
(ISR^RS.SRS.eSRMH) 



(1SR,2SR,5RS,6SR)-(10) 
(1SR,2RS,5RS,6SR)-(10) 
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&:fc\ lo©7yiI?%tt (lSR,5RS,6SR)-(2)f^£*l£ 

*T-©#gfU X^x^SUtftOtlPTlC^SWai^fT^CIiltZctt), (IS, 3 
S, 5R, 6S)s (1R, 3R, 5S, 6RK (IS, 3R, 5R, 6 S) > 
(1R, 3S, 5S, 6R) ©4O03fe£?Stt£4rh*;i/#>l& ( 1 3) fct"4 



(1SR,5RS,6SR)-(1) (1SR.5RS.6SRH2) (1SR,3SR.5RS,6SR)-(2) 



©xxx;Wb&fc x a (5) CJ:DwLfcft-&fto^(ao»^i:rafl(l©li^*ff 

Wfl^toT? fc£>^7yfii7^y MlfjitHit zztifi-cZZo 

£tz, TfB5$C*£*i3<fc5C* 2"307y*I?4ttS (IS, 5R, 6 
S) , (1R, 5S, 6R) ©2o©#£tSttfc*hjb;P#>K (14) tt, 2 
*3©7y*JR : P**-rS( 1 SR, 5RS, 6 SR)-(3)T'^^n^^ h>i^*e>s 

^ (i 3) t«t &jSLfcfc^06rt0»£i:H*©*ffc -r&t>^ xxfii/ 
©SDTk^ps^fij t ct o x n % z t #r- ft % o 





(1SR,3RS,5RS,6SRH2) 
H H 



(1SR,3SR,5RS,6SR)-(13) 
(1SR,3RS,5RS,6SR)-(13) 



(1S,3S,5R,6S)-(13) 
(1R,3R.5S,6R)-(13) 
(1S.3R.5R.6SH13) 
(1R,3S,5S,6R)-(13) 
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(1SR,5Rs!eSR)-(1) (1SR,5Rsl6SRH3) (1SR,5RS,6SR)-(14) 

H H 

LJL.C0 2 H 

F O 
(1S.5R.6SM14) 
(1R.5S.6RH14) 



Lfc», R a -X , XttR 4 -X , 7f^n57;i/^;i/A7>fl«. fcb<l±R 3 -OH 
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C0 2 H 




C0 2 R 3 




C0 2 H 
(6) 




C0 2 H 




,C0 2 R 3 



NH-Y 



-\ /-NH-Y 
F C0 2 R 4 
(17) 



(16) 



zz-v, 7$;%(Dums x.ZTMbjBLV7Z;&<?)iijM%m&, protective g 

ROUPS IN ORGANIC SYNTHESIS, THEODORA W. GREENE and PETER G. M.WUTS^£^£ 
ti% N -«flte7 '^7>; ixxfJl/0#i?77Tl/*7-H: N U * 

(-)-v>^«, ( + )X«:(-)-LJ;9©m Xfct( + )X«:(-)- LJ: 5© 

%mKDmw*, * % r^hn-^ 7^ h-*, *> a « x v;i/th 
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A,, K=r?->, 771/¥*-K V A Wthfr $"7 A, U A* -fe 

5tl»D^Wi-K 7x7*1) >$T^*S/£A N ^f7'J>S> 

*^b^c^w> cme.©^ HtMuxiiftftftu *lt. MfciBtx- 
mu &*u wM#u wmnu &am. &mm\*t:<DMuxwmnm&m, 

t&X-%Z> 0 ^l©MWAift^ltO. 0 1~5 0 Omg^l a 1 

tt&ttjiz&mvmm. m%<D*m. $a*fc£fc«fc seta* 
?m ft $mt s tz &(!>m&cDB® 

o T*%W ft £ ft 6 (iRS^t £ 0T?&^ Z t tt5 9 $ T* t) ft V\» 

(lSR,3RS,5ES,6SE)xf-;w 3 -7)V*U- 2 -**V fcTS/? o[3.1.0]^^f-> 
- 6 K #tf(lSE,3SE,5ES,6SE)x^;i, 3-7;i/^-D-2-^ 
* v 7 d [3.1.0]^^>- 6 u- h ©^fig 

mmmm^T, n-Wy^A3 0.9ml ( 1. 5 4M'v3Mr>**) 
l,l,l,3,3,3-^*i^^l^>7if>7.5 0 gfrfcHSLfctf MJ 
*?)H/*))\,TZ YOt- h7tFD77>15 OmltfiC, -7 S'CT-xh^t 
^77^1 5 0ml(Z^S?Lfe(lSR,5RS,6SE)x5 L ;i/ 2 -tf*V tfJ/7D [3. 
1.0]^^r^> - 6 - *;v^>>!/ - h 6 . 6 0 g §1T Ito lOfiStmHII 



WO 99/38839 PCT/JP99/00324 

14 

#Ufc*, 7DD h U^^;i/^7> 7.5ml £ibD;L gItmill#L& g £ 
iS***«ET««^ Mfcil*^*>*lOit, £Cfc»S«Ufi«*B'JU t 

Silift^fu>6 6mlfc»»u N-7;i/*o^>Hf >7;i/*w ^ h* 

1 5 . o o g tamUs sfi-c i6.5 mmn ufc 0 Ki6««ft*T 2 mmw4k, 
m&mmi-bi)o&?tmu mminmtst. met. mrnvtzo m&ztu 

tt-fc^f-U>-»Kxf-;i/=6 0 : 4 : 1) "CHSttU (lSR,3RS,5RS,6SR)x^;v 
3 - 7 ;i/ * D - 2 - * * V t i/ 7 D [ 3 . 1 . 0 ] ^ * -9- > - 6 - ft ; V X* i/ 1/ - h t 
(1SR,3SR,5RS,6SR)x*;p 3 -7;i/tfn- 2 -**V hT->7 D [3.1.0]^*> 
-6-*;b#*^l/-h0S£%£4.3Ogfcfco 

'H-NMR (CDC1 3 ) (ppm) ; 1 . 28( 3Hx3/4, t, J=7.2Hz ), 1 .29( 3Hxl/4, t , J=7. 2H 
z),2.11-2.79(5H 5 B) J 4.18(2H 3 q s J=7.2Hz),4.51(lHxl/4 ) dd,J=51Hz,8. lHz),4.58 
(lHx3/4,dt,J=51Hz, 8.1Hz) 

MS(FAB)(Pos)m/e ; 1 8 7(M + +1) 

mm 2 

(lSR,3RS,5RS,6SR)x^;i/ 3-7MD-2-t^rV^^D[3.1.0h^> 
-6-*;i/#*S/l/-K &tf(lSR,3SR,5RS,6SR)x^;i, 3-7^ 
^rVt:^^D[3.1.0]^^>-6-*;i/^#^l/-h©^ 

JS*£6B5n\ n-7^l/>Jf^l.5ml (1.5 4M^**>*«) £1, 
• l,l,3,3,3-'s*tf\*^y$/7if>0.3 8 g^MLfc'J^Atf* h 'J* 
^;W>U;i/7S. F©rh7t h'D77>6ml^(I, -7 5°Ctrl>7tFD7 
7>6ml Lfc(lSR,5RS,6SR)x^;i/ 2—**cVK*/9u [3.1.0]^*1*-> 
-6-*;i/^>l/-h0.20g^TU:. Z(DU^~C4 5ft®m&L1i&, 
N-7;i/*D^>H?>*;i/*W ^ K0.7 5 gZMZ.. M"t2Kfia«#L&. 
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Et\ MLfco M£7nvh7*774- (>>U*y;i/ : 
Si), HiHM:^^>-^b^^^>-^xf-;i,= 6 0 :4 : 1) till, 
(lSR,3RS,5RS,6SR)x^;u 3 - 2 V tr*>7 D [3.1.0]^drit> 

- 6 -ft;i/#^>l/--h£:(lSR J 3SR,5RS,6SR)x3 1 ;i> 3 -7)\/*u- 2 -tf*V 
ti/^D[3.1.0]A^>- 6-#;i/#**>l/- h0*I^3£O.O 8 gf#£o 

1 H-NMR(CDCl 3 )(5(ppm) ; 1.28(3Hx3/4,t,J=7.2Hz),1.29(3Hxl/4,t,J=7.2H 
z),2.11-2.79(5H > B),4.18(2H,q,J=7.2Hz),4.51(lHxl/4 J d(l,J=51Hz,8.1Hz),4.58 
(lHx3/4,dt,J=51Hz,8.1Hz) 

M S (FAB)(Pos)m/e ; 1 8 7 (M + + 1 ) 

(lSR,5RS,6SR)x5 : -;i' 3,3-^7;i/tfDb:*>7D[3a.0]^*tf>-6 -7j;i>* 

gmmm^T, n-WJf^A30.9ral (1.54M^f>^i) i: 
U^^S^-^l^f-^^lf >7. 5 0 gfr^MLfc'J^Atr;* h 'J 
^ 3-)W> U ^ h*©? 1 h7tf'D77>l 50ml*{:, -75° Ctf h7 
tFD77>15 OmKzMbfedSR.SRS^SRjx^;!/ 2-**Wi'2u 
[3.1.0]^1?->-6-*;i/^^^l/-h6. 6 0 g^lTlfe. Cl®&gT-lB£ 
ffimftLtz®:, txiu \ *)* >7. 5ml ZMZ.. %&TZ l®mMWbtz 0 

fcifom&z®ETmm'&, mmzm&^*y>*m?L, itfc«eMi> 

mmLtzo 6 6mlMU N-7;i/:*n^>-t?>7;i/* 

W $ K 1 5. 0 0 gfcJDiU M-C 1 6. 5B#fUf#Lfcc S*&»«*zk7? 2 0 

*tf>-J£fc*7^>-Mx?-;i/=6 0 : 4 : 1) TWUU (lSR,5RS,6SR)x 
tSH/ 7;i/*D t^>7 D[3.1.0]^#*>- 6 -#;i/#*'> h * 0 . 0 

2 g»fc 0 
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1 H-NMR(CDCh)5(ppi) ; 1.30(3H,t,J=7.1Hz),2.42-2.80(5H,m),4.20(2H, 
q,J=7.1Hz) 

MS (Ion Spray) (Nega)m/e ; 2 0 3(M + -1) 

mm A 

(lSR,5RS,6SR)xf-;i/ 3,3-^7WO u [3A.0]^*V>- 6 

mmmm^J, n-WJf-^A5.0ml (1.5 4M^"tf">$M) fcl, 

^■;i/'>U;i/T^ KOfb7t h*D77>2 6ml*t^ -7 S^T*? 1 t Ko 
77>6.5ml LfcHiBBW 1 T&fiSblHb^t) 1 . 3 g£$T Ltz* Z<0 

3.30 g^an*. s« 5 mmmtvtzo 2 maa^ m&mm 

l/>-»xf^= 6 0 : 4 : 1) tliU (1SR,5RS,6SR)xtMI> 3,3-^7;i/ 
*D D[3.1.0]'s*tf>- 6 I/- h % 0 . 3 4 gf#fco 

, H-NMR(CDCl3)5(ppni) ; 1.30(3H,t, J=7. lHz),2.42-2.80(5H,m),4.20(2H J 
q,J=7.1Hz) 

MS (Ion Spray )(Nega)m/e ; 2 0 3(M + - 1 ) 

nrnms 

( 1SR,2SR, 3SR, 5RS,6SR)x^;i/ 2-^tP-5'-t^>h-f>-3-7^n 
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e^D[3.l/dH*i*>-6-#;U:^>lx-K (lSR,2SR,3RS,5RS,6SR)x^ 
6 1/- K &WSR,2RS,3RS,5RS,6SR)x^ju 2-XtD-5'-b 

>- 3 -7;i/^-D e^^n[3.i.0]'s**>- 6 -*;mwf-s/u — h©£ 

(lSR.SRS^RS^SRjx^;!/ 3-7;V^-D-2-^^rVti/^D[3.1.0]^^r-9-> 
-6-ft;i/**i'l'-hi:(lSR,3SR,5RS,6SR)x?-;i/ 3 -7MU-2 
t^^o[3.1.0]^^r-y->-6-*;i/^^r^l/-hO?g^4.8 4 *2 6 
ml£x*y-;i/3 8ml©?g£&M£&8¥U »>^e;A6.2 5 gtis 
7Wt* V £ A 1 . 8 6 gfcin* 3 5 0 C? 3 7l$M#bfco SI^^IS 
tT^ai«3 lmlZmZ., S«^T2.5M^#L^l:fc^&^mU 
2 . 1 0 g(DM 1 feUfc'fifco jSiC^^TIM^iOi pH^l.O U 
S^lfc^Ml, 2.0 0 g©fg2*SJ|£t#£o 

«ft : ^DD*M-^;-;i/=10 0:1) fctfU «tt^7^fl/tY 
-SO. 6 1 gii&t^TXxl/^T-A (4g&*:PX^l/;*v-B£^2 5%£ 
£tf> m&VTZr\/*V-AtM&VTZ ; rl'*-?-B<DRfm&mb) 0.5 
5gfc#$£bfco 

®i^77rl/^7-0.6 1 g£*-x*y-;u= 1 : 1 ©ig£&&J; SIS 
ttilU (lSR,2SR,3SR,5RS,6SR)x?-;i/ 2 -Xt^D- 5 '-t^> h-f >-3 -7 
;i^oe>>*D[3.1.0]^*1*>-6-#;i/#*^l/--h£0. 5 2 g£#fc 0 

'H-NMR(DMS0-d6)5(ppm) ; 1.19(3H,t, J=7.0Hz), 1.95-2. 46(5H,m),4.06(2 
H,q,J=7.0Hz),4.81(lH,dd J J=52Hz,5.1Hz),8.44(lH,s),10.91(lH,s) 
MS(E I )m/e ; 2 5 6(M + ) 

«^77rl/tv-A 0.5 5g£zk-x*y-;i,= l : 1 
^ibHiSg^L^ (lSR,2SR,3RS,5RS,6SR)x^;i/ 2-XtD-5'-h^>h^> 
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-3-7;U^-Dt^^o[3.1.0]^-9->-6-*;i/^^^l/-h0.3 7 

'H-NMR(DMS0-d6)d(ppm) ; 1.18(3H,t,J=7.1Hz), 1.85-2.43(5H,m),4.05(2 
H,q,J=7.1Hz) J 4.70(lH,dt,J=52Hz,8.0Hz),8.21(lH,s),10.83(lH,s) 
MS(E I )m/e ; 2 5 6(M + ) 

^I^dd^a-^^;-;v=10 0 : 1) KttUiuiaM^T^U 

v-A£m 0%£^tf) ©^H0.2 5 g£zk-x* 1 : lT*ffg£Hfc 
frl\ , (lSR,2RS,3RS,5RS,6SR)x^;i/ 2 -7^D- 5 ' - M >- 3 -7 
;U#Dl^>7D[3.1.0]^*tf->-6 -#;i/#*^l/-h£0. 1 8 gfffco 

'H-NMR(DMS0-d6)(y(ppiD) ; 1. 18(3H,t,J=7.1Hz), 1.81-2. 17(4H,m),2. 36(1 
H,dd,J=13Hz J 7.2Hz),3.95-4.11(2H,m),4.90(lH,ddd,J=51Hz J 8.9Hz 3 7.2Hz),8.54 
(1H,s),10.87(1H,s) 

MS(E I )m/e ; 2 5 6(M + ) 

<lSR,2SR,5RS,6SR)x^;i/ 2 -7 £D - 5 ' - h -f >-3,3-^7;i/*P 
' t>>^D[3.1.0]^>-6-*W^l/-h 

'H-NMR(DMSO-de)d(ppni) ; 1.19(3H,t,J=7.0Hz),1.85-1.89(lH,ni),2.00-2. 
08(lH,m) J 2.15-2.27(lH,m),2.33-2.50(lH,m),2.55-2.86(lH,m),4.07(2H J q,J=7.0 
Hz),8.49(lH,m) 

MS(E I)m/e ; 2 7 4(M + ) 
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(1SR,2SR,3RS, 5RS,6SR)- 2 -TS J - 3 - 7;i/#D \L*y>? U [3.1.0]^s^it > 

(lSR^SR.aRS.SRS.eSR)^^;!/ 2 -7 £D- 5 ' -h^V h 'f >- 3 - 7)l*u 
\Zi/tu[ZA.Q]^*y>-6-i3)l#*i'\/-h 3 0 0 mg ^ 3 M*M^- h U 
>>A7lcM2. 5mlMU 1 6OTP^ii«Lfco as&M£gS£T*#£iP 

D? hy77>f — (AG1-X8 l£>f *>£&©fli(B i o-EadK Mm® 
m: 0.1Um^3Uffm) T**iS£U (1SR,2SR,3RS,5RS,6SR)-2-:p^- 
3-7)]/*VV*/7U[ZA.0]^*y->-2,6-i/i3)\stf>mZ5 Imgmzo 

•H-NMR(TFA-d)5(ppiE) ; 2.23-2.24(lH,m) J 2.56-2.96(4H,i),5.15(lH,dt, 
J=52Hz,7.5Hz) 

MS(CI)m/e ; 2 0 4(M + +1) 

(1SR,2SR,5RS,6SR)- 2 -7" 5 J -3,3-S> 7)\,*U \L l/V U [3.1.0]^*-tf->- 
1 H-NMR(TFA-d)5(ppm) ; 2.46(lH,brs), 2.63-2. 90(3H,n), 3. 01-3. 12(1H, 

m) 

MS(CI)m/e ; 2 2 2 (M + +1) 

(1SR,2SR,3SR,5RS,6SR)- 2 -717- 3 -7;i/^D D [3.1. 01^*1*- > 
-2, 6-i/j])lX>m<D&f$ l 
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(lSR,2SR,3SR,5RS,6SR)x^;i, 2 -7 - 5 ' - fc^> M >- 3 - 7;i>:*D 
t:$/*n[3J.0]^*tf>-6-#;i/#**>l/-h 1 0 0mg$6 OXflfifctttitife 
1.5mlCjgHU 14 0°CT-1 ZMUlf:. 

5MzkM^h U£A;dcig$rCpH8£l,fc&, tf>£&7 DV h^5 7^ - 
(AG1-X8 Bt-T*>S«MII» (Bio-Rad) , MM: 0 . 1 Mftg 
~ 2 MM) T-MK U ( 1SR, 2SR, 3SR, 5RS, 6SR) - 2 - 7 ^ y - 3 - 7;M- d tf ^ 
^n[3.1.0]^*>-2,6-y*;i/JK>Kft 2 Omgfffco 

, H-NMR(TFA-d)d(ppm) ; 2.49(lH,brs),2.59-3.06(4H,m),5.40(lH,dd,J=5 
2Hz,5.3Hz) 
MS(C I)m/e ; 2 04(M + +1 ) 

(1SR,2RS,3RS,5RS,6SR)- 2 -7 ^ 7 - 3 - 7;i/*n t^^n[3.1.0Mit> 
-2,6-i/*^;i/^>^ 

1 H-NMR(TFA-d)tf(ppi) ; 2.33(lH,brs),2.54-2.89(4H,m),5.42-5,59(lH, 

■) 

MS(CI)m/e ; 2 04(M + +1) 

mmm8 

(1S,2S,3S,5R,6S)- 2 -7* J - 3 - 7;M"D tT:>7 D [3.1.0]^*>-2,6- 

(1) (lSR,2SR,3SR,5RS,6SR)x^^ 2 -7 tn- 5 ' - t^> M >- 3 -7 
;^ob:i/^p[3.1.0]^^-9->.-6-*;i/^^S/U-h 2.2 Ogfc2M*8Mb 
* h 1 7mlOigl^«^T*if#Lfco 2BSTO, W!fi«*SD*pH* 
l.OCBSLfc. £j$Lft£A&tta£J:!)J|l|lU ft*LT(lSR,2SR,3SE f 5R 
S,6SR)2-7tD - 5 '-b^> h>f >-3-7;i/tDt ^7 P[3.1.0]^1^> 
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-6 1.8 1 gfffc 



0 



1 H - N M R (DMS0-d« ) 6 (ppm) ; 1 . 85-2 . 44( 5H, n) , 4. 80( 1H, dd, J=52Hz , 5 . 3Hz ) , 
8.44(lH,s),10.88(lH,s),12.30(lH,brs) 
MS(FAB)(Nega)m/e ; 2 2 7(M + -1 ) 

(2) (lSR,2SR,3SR,5RS,6SR)2-7bD- 5 ' - b V> Y <f >- 3 - 7fr*u 
b^D[3.1.0K*tf>-6-#;i/#>^1.8 OgZY* h> :7k=8 : 5© 

6ml*5 5°CTJ1#U (R)-( + )-l-7i^HW^O. 
9 6 gfcSD*.&&,gfi-C 1 5B5I19 «ttLfc.£jjftLfcl&ilfctt«U (R) — 
(+)l-7iz;nf;i/7^>igl.30gSHfc„ &*>\ M»II0iJ9l:«^ 
-CtizRlLtzo 

WZs COffil.2 Og^Tkl 5mll:||U 1 MJI»*ffllvtpHS 1 . 0 
{CS3SU iiat'HUFWbfcc 4«Lfc|ga*jtacib*KL(lS,2S,3 
S,5R > 6S)2-7bD-5'-b^>h-ri/-3-7;i/*ob*^^D[3.1.0]^^ 
>- 6 -*M>»0 . 6 5 g£f#fco Ifc**tt-r D7fy77^- 
(AG5 0W-X8 »W*>2SEftttJII(B i o-RadK : 1MR 

tt) T-JlfSlU US,2S,3S,5R > 6S)2-*bD-5'-b^>h'f >-3-7;i/*D 
b^7D[3.1.0]^^rif>-6-*;i/^>^$O.O 6 gf#fc«, 

22 [a] D = + 3 6.8 4(c = 0.20,MeOH) 

(3) (lS ) 2S,3S,5R,6S)2-7NbD-5'-b^> K >- 3 -7;i/tfn b$/£ 
D[3.1.0]^#-b->-6-*;i/^>»0.6 0g*6 0%»»*»«[1 Omlfcjg 
fl¥U 1 4 O'CT- 2 BI»»#Ufe 0 5 M*Bfc* h 

(Bio-Rad) , JgH: 0.1MS8-2MB8) f*f 
8U (lS,2S J 3S,5R J 6S)-2-T^y-3-7;i/^DbS/^D[3.1.0]^\dr-9->- 
2,6-y*;i/^>i§0.3 4g#t. 
n [a] d= + 58.61(c = 0.20,1N HC1) 
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(1R,2R,3R,5S,6R)- 2 -7 ^ J - 3 -7;i/*D tS/^n[3.1.0]^*1t>-2,6 

(1) mfl8(2)®ttttft*£7s W8L&. f»e,*ifc«ai.3gk*17 
mlOJB^*ftlM«»*ffl^TpH*1.0«:miU £MTfc#Lfc. Atm 

77 -f- (AG50W-X8 ^t>JMKBio-Rad), : 
1 MBfrSS) tllU 0 . 0 8 g©«SS*»fco 

(2) Hfg32o®^SS^to*(0.8 9g) % T-fe h > : *=8 : 5®fl<Mtt 
13ml^jpx., 5 5°C-C«#tfeo £©»tc(S)-(-)-l-7x-;i/x^;u 
7 > 5>0.4 7g£;bn*.fc«U SffiTJl 5BH81f#Lfco 4«Ufceii«au 
(R)-(-)-l-7ir;nf^7>>iS* l.io gfffco 

£©iS£«0y8©( 2 1 MttKftffiWC? UH*fcU (1R,2R, 3R, 

5S,6R)2-^t:D-5 -tfr> h-f >-3-7;i/tfp fcr->*n[3.1.0]'s*tf> 
-6-*M>i0.5 8gmo «£^*>£&*D-?h7*:7:7^- (AG 
5 0W-X8 »-f#>£SM»It(Bi o-Radh HN«tt : 1MBB8) TfH 
KU (lR f 2R,3R,5S,6R)2-*KD- 5 - t*r> M >- 3 -7)l*U 
[3.1.0]^=^>-6-;&;i/tf>®£0.0 Igmtzo 

22 [a] D=-3 7.5 2(c = 0.20,MeOH) 

( 3)(1R,2R,3R,5S,6R)2 -X^D- 5 ' -t^>h-f >-3-7MDt^ 

D[3.1.O]^*>-6-*^>»O.5 8g**|fc«|80(3)i:BI*CSJ(jiU 
(lR^R^R^S^R)- 2 -T^ 7 - 3 - 7)l*D K*/9u [3.1.0]^^>-2,6- 
S?*;i/#>K0. 3 7gS§f;„ 
n [a] d = -5 9. 3 6(c = 0.20,1N HC1) 
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RIWI1 l«*£©cAMP«8C&Kr»S) 

ttmm7)l>9*-h&g# mGluR2$S«3BCHO«JB%x 1 OXiStr 
SteMiM^K^^-f -iOW&Jfc [l%Proline 50units/ml,Penicil 
lin 50/ig/ml, Streptomycin 2mM,L-glutamine {f%\%Wti\\) ] ^ffll^T 1.26x1 
0 4cells/well/0.32ffl7l50fll©#J£-T-9 6ft7U- htfitMU 3 7°C, 5%C 
0 2 TT:2 BP^^^fT^fco L-Glutamine free«flfefc^£|ft 

t±«*«5l|»*U 1 5 0/zl©PBS( + )-IBMX(10mM PBS(-),lmM MgC 
l2,lmM CaCh.lmM IBMX)^»LT. 2 0M 3 7°C > 5 % C0 2 #4TT*-r > 
2/ a 3ftf±j»*ft§[|&£U 60#1©10-5M Forsk 
olin, 1 0-1 0-1 0-4M©lll £*«&tt£^*bfcPB S(-h)- I B 
MX£»LT 1 5^ 3 7°CT-5%C02#ST^>^i^-i/3>=£fTl\ 
Forskolin$!l$ c AMP*MC»-rS7=f=^ hcD»ftia6*©tWWftff ofe [□ 
> h D -Mt, Torsiolintit^mmiKD^tLtco (Tanabe et al,Neuron, 
8,169-179(1992)) ] 0 1 0 0u l©*#x*;-;i,£^j!jnUTRJfa^±U ±rl 

#tfeo ISHLft^>7 , ;H4, cAMP EIA kit (TTS/^A^t) £ffll>TcA 
MPfifc^gbfco &cAMP*jtP&3>hD-;b0tt£S&L5l^fc. 10-5 
MOForskolin-CJMaiftff ofci: SO c AMP1^$ 5 0 %my-f aift&lil©^ 



WO 99/38839 



24 



PCT/JP99/00324 



mi 





£ Dso 


(nM) 


C omp. 1 


2 3. 


6 5 


C omp. 2 


5 3. 


5 4 


LY3 5 4 7 4 0 


18. 


74 


Glut ama t e 


8 7 7 0 




D CGIV 


9 8. 


2 8 


(1S,3R)-ACPD 


15 00 




L-CCG- I 


12 1. 


0 4 



Comp. 1 : (lS,2S,3S,5R,6S)-2-T^y-3-7;^Dti/^D[3.1.0] 
C bmp . 2 : (1SE,2SE,3SR,5RS,6SR)- 2 -7 X J - 3 -7)l*u \Zi/>7 n[3. 

i.Q]^*y>-2, e-vii)i#>M 

LY3 5 47 4 0 : ( + )-(lS,2S,5R,6S)- 2 -7$ J ^[3.1.03^*-^^ 
>-2, 6 

D CGIV : (2S,2'R,3'R)- 2 -(2' , 3' -^mi/i'^DT'D^)^ 
(1S,3R)ACPD : (1S,3R)- 1 -7\ J *s >7U^y $ y- 1 , 3 

m 

L-CCG- I : (2S,l , S,2 J S)-2-(*;i/^^^i/^07 , Dt;i/)yUi/> 
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ittlCRIv^ W12 3-3 2 g, B*ft-M'J/H 
^3 0cm) IzXfl 9 O^P^^^b^^fco 

*^>£lmg/kgflgBTO4b*:o *® 1 Sfr'&lzmftMiRMMmm (S 
CANET/SV-1 0, ISiHit^t) £ffl^TV.?7X©3 0frm<DMWl 
fi££*> h&t<fcb«iJ£bfco iffIB#^tli±O.3%tween80-^S^lg7KS 

fi^ ^©^i^bfe^^®*-?^^ ^2tc*-t#<b£« 

ttlbfco«^S2K:^1-o ttth«iatt^»^«f (ANOVA) ^> 
i2C^^<):^^ Jttt09fcbT0LY3 54740 (±0.0 lmg/kg 

«pft-^»*»s, mmm&mz*?>7*$ *>MW}ffi%zw®i [f(4,5 

4)=3.2 42,P<0.0 5] TZ&s EDsofilfciO. 8 7 mg/k g-efc^fco 

*«^dt»5Comp. lCo^Tt)TO^ffl^S«>e>ii [F(3, 
4 3)=3.3 0 6,P<0.05] ^Wb^OEDsofllttO . 0 5 mg/ 
kgtifet), LY354740©1 7 . 4<g©* * >7 * >m®m&mffl®m 
SWbT^fc. 
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j (ng/kg,p.o.) (%) 


S EDso 
j (mg/kg) 


Comp.l 


Vehicle 1 1 1182313135 

0 . 0 1 1 2 951213005 19.6 

0 . 1 1 2 429111283* 63.7 

1 1 2 2353± 733* 80.1 


0.05 


LY354740 


Vehicle 1 2 1010112133 

0.0 1 1 1 12000±3216 -18.8 

0 . 1 1 2 6975±1489 30.9 ; 

1 1 2 4534±1116 55.1 

1 0 1 2 370411285* 63.3 j 


0.87 



n : ipoii«o *p<o.oi mm&^mtott® 



Comp. 1 : (lS ) 2S,3S ) 5R,6S)-2-T^y-3-7;i/^-DKS/^D[3.1.0] 

LY354740: ( + )-(lS,2S,5R,6S)- 2 -7$ J fcT^ D[3.1.0K#tf 
>-2, 6-*/i])\,#>m 
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1. 3 




C0 2 R 2 

\-f NH 2 
F C0 2 R 1 



*©E3g±ff&£ft3&x&*©*»o 

3. (IS, 2S, 3S, 5R, 6S) - 2 -TS. 7 - 3 -7)V*U K*/>7U 
[3. 1. 0]^*tf>-2, 6-y*;U^>a, *©E&±§f£2ft*i£Xfci 



2. a 




F C0 2 R 1 
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5. mmzi~3<D^?hfrizim®ib&V!)Z%%}f8,frbTzmmo 



«©E3£o 

8 . ^-7-2 ^^^hnt^w^ >®s$*f^fflii©»ias©fc»©e* 
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